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ABSTRACT
Background: The safety and efficacy of endovascular therapies
for ascending aortic pseudoaneurysms (AAPs) are still
controversial.
Methods: We report an endovascular correction of an AAP in a
high-risk surgical patient and present the results of a literature
review focusing on AAP treatment strategies. A multilingual
search of AAP therapy was performed with limiting dates of
January 1980 to May 2014. The studies were classified by
intervention.
Results: A 79-year-old male with a 9 3 10 3 7 cm AAP in the
anterior mediastinum was considered too high risk for surgery.
An endovascular closure with a 12 mm Amplatzer septal
occluder device (St. Jude Medical) was performed, and
computed tomography angiography at 3-month follow-up
exhibited a thrombosed AAP with minimal residual shunt. In
our literature search, we identified 355 cases of AAPs, mostly
case reports (91.5%) and a few patient series (8.5%). Surgical
correction accounted for 73.8% of the cases, 5% of the
patients were conservatively treated or considered too critically
ill for any intervention, and 21.2% were treated with
endovascular techniques. The most commonly reported
endovascular techniques were stent grafts (9.8%) and septal
occluder devices (9.8%).
Conclusion: Although endovascular closure of AAPs with off-
label devices is a reliable option for controlling the expansion
and symptoms in high-risk surgical patients, solid data on

survival are lacking. Efforts to promote discussion within the
heart team to expand the application of endovascular
techniques can provide groundbreaking evidence to support
the use of endovascular techniques as guideline therapy when
facing these complicated cases.

INTRODUCTION
False aneurysms or ascending aortic pseudoan-

eurysms (AAPs) usually form in patients with a history
of cardiac surgery and are associated with anasto-
mosis or cannulation of the vessel, leading to a poor
healing process and defects in the layers of the wall.1

Additionally, any traumatic, inflammatory, or infec-
tious event can be associated with the development
of an AAP.2 Spontaneous formation of AAPs, where
no triggering factors were found, are also reported.
The incidence of AAPs has been reported to be as low
as 0.5%; however, higher incidence rates (up to 13%)
were reported in a surveillance imaging series of
patients after cardiac or aortic surgery.3 In up to 60%
of aortic surgeries, AAPs occur at the level of the
suture line after surgery (Figure 1).1,4,5 Aortic root
procedures, such as the Bentall, are the most
commonly associated procedures, accounting for
55% of cases.4-7 We present the case of a patient
whose AAP, located in the anterior mediastinum
compartment, was successfully treated via endovas-
cular procedure. His age, history of repeat coronary
artery bypass surgery, and multiple comorbidities
deemed him to be a high-risk surgical candidate. After
the case presentation, we discuss the diversity of
approaches used to correct AAPs.

CASE REPORT
A 79-year-old Caucasian male with a history of

repeat coronary artery bypass grafting (CABG),
systolic dysfunction with a left ventricular ejection
fraction (LVEF) of 40%, status post dual-chamber
pacemaker implantation secondary to complete heart
block, end-stage renal disease on hemodialysis,
diabetes mellitus on insulin, hypertension, and a
known 7 cm AAP was admitted to the emergency
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department with crescendo angina. A review of his
medical records indicated the patient had had a
cardiac evaluation 1 year prior to this hospitalization.
During that evaluation, cardiothoracic surgery con-
sidered the patient a high-risk candidate for AAP
repair and monitored him with conservative therapy.
During the patient’s current hospitalization, a com-
puted tomography angiography (CTA) of the chest
and abdomen revealed an expanding 9 3 10 3 7 cm
AAP in proximity to the right coronary artery (RCA)
vein graft (Figure 2A). A cardiothoracic surgery
evaluation again deemed the patient as high risk, so
he was considered for endovascular therapy.

The interventional cardiology team (interventional-
ist staff and 2 interventional fellows) performed the
endovascular procedure with the patient under general
anesthesia. A cardiothoracic surgeon was on standby.
An iE33 transesophageal echocardiogram (TEE) (Phi-
lips Medical Systems) was performed throughout the
procedure for assistance (Figure 2B). Arterial accesses
were obtained in the left and right groin areas, and
preclosing technique with a ProGlide closure device
(Abbott Vascular Devices) was employed. A 6-French
pigtail diagnostic catheter was advanced to the
ascending aorta (AA) for root angiography. A JR4
diagnostic catheter was used to engage the lumen of
the AAP. Simultaneous contrast injections through

both catheters were then performed (Figure 2C). The
pigtail catheter was exchanged over a guidewire for a
6-French multipurpose guide catheter. This catheter
was used to engage the vein graft to the RCA.
Selective contrast injection exhibited separation of
the vein graft from the neck of the AAP (Figure 2D).
The vein graft was wired for protection during the
intervention (Figure 2E, large arrows). Through the JR4
catheter, the AAP was wired with an Amplatz Super
Stiff guidewire (Boston Scientific) (Figure 2E, small
arrows). The shaft sheath of a 12 mm Amplatzer septal
occluder device (St. Jude Medical) was advanced
through the neck of the AAP (Figure 2F, arrows). Graft
angiography ensured patency of the graft prior to
deployment of the Amplatzer septal occluder device
(Figures 2G and 2H). Under TEE guidance, the distal
disk of the septal occluder device was deployed into
the AAP sac, the body of the occluder was placed in
the neck of the AAP, and the proximal disk was
deployed at the aortic side. A final aortogram was
performed after deployment, confirming the location of
the septal occluder device (Figure 2H). The patient
was discharged 7 days after the procedure with no
further chest pain. Clinical follow-up confirmed resolu-
tion of the symptoms. A 3-month follow-up CTA of the
chest exhibited thrombosis of the AAP with minimal
residual shunt (Figure 2I).

AAPs IN THE LITERATURE
We performed a literature search in English,

Spanish, and Portuguese, limited by the dates
January 1980 to May 2014. We searched the
databases of the National Library of Medicine,
PubMed, EMBASE, and SciELO for the following
medical terms: ascending aorta, false aneurysm, and
pseudoaneurysm. Our search included all age
groups, and we applied no specific filters. We
screened studies according to the critical appraisal
tool STROBE (Strengthening the Reporting of Obser-
vational Studies in Epidemiology) and summarized
them by the number of participants, methodology,
technical intervention, and outcomes.8 Discrepancies
in the selection of the relevant literature were resolved
by consensus. We classified the studies by treatment
strategy—surgical vs endovascular repair—and sum-
marized them in tables highlighting demographic
characteristics, prior surgical history, intervention,
and outcomes.

Our literature search screened 3,047 citations that
included 355 cases of AAPs. Of the citations, 91.5%
were single case reports and 8.5% were case series.
All the studies were retrospective. Twenty-two percent
of the publications reported either clinical or imaging
follow-up, ranging from 1 month to 6 years, with the
latter in the surgical series. No studies compared
surgical treatment vs endovascular repair.

Figure 1. Diagram of the locations for development of an
ascending aortic pseudoaneurysm postsurgery. 1¼Can-
nulation site, 2¼Needle vent site, 3¼Vein graft anastomosis,
4¼Aortotomy suture line, 5¼Clamp site, and 6¼Vein graft.
(Figure adapted with permission from Razzouk et al.1)
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Figure 2. Endovascular approach to repair an ascending aortic pseudoaneurysm (AAP). A: Computed
tomography angiography (CTA) of the chest exhibits an AAP (arrow) in proximity to the sternum.
B: Transesophageal echocardiography (TEE) depicts the shunt between the ascending aorta
(AA) and the pseudoaneurysm (arrow). C: Simultaneous contrast injection was performed from a
JR4 catheter and pigtail catheter located in the AAP and AA, respectively. Arrows depict the AAP.
D: Selective angiography of the venous graft was also performed to assess the distance of the
vein graft to the AAP. E: An Amplatz Super Stiff guidewire (small arrows) was advanced via the
JR4 catheter into the AAP. A multipurpose catheter was used to engage the nearby vein graft and
a 0.014-inch workhorse guidewire was advanced into the graft for protection during the
Amplatzer septal occluder device deployment (large arrows). F: The position of the Amplatzer
septal occluder delivery system was confirmed in left anterior oblique and right anterior oblique
angiographic views and TEE views (arrows). G: Prior to deployment of the device, a vein graft
contrast injection was performed to evaluate its patency. H: Final position of the septal occluder
device after deployment (arrows). I: Three-month CTA documented stable location of the
Amplatzer septal occluder device with evidence of thrombosis in the lumen of the AAP (arrow).
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Etiology of AAPs
Seventy-six percent of the cases involved prior

aortic or cardiac surgery, including replacement or
prior plasty of the AA, CABG, valve replacement, and
heart transplant. Five percent of AAP cases were
attributed to complications of blunt chest trauma. Up
to 4.4% of AAP cases were related to inflammatory or
autoimmune disease, mycotic pseudoaneurysms,
tuberculosis, and foreign bodies in the digestive tract
causing a fistula. Finally, 10.6% of the cases did not
have a known triggering risk factor related to the AAP
event.

In regard to the treatment strategy, 73.8% of the
cases reported surgical repair with Dacron graft,
Hemashield graft, or pericardial patch; interrupted
stitches; or a hybrid procedure in combination with
stent grafts. In contrast, 21.2% of AAPs were treated
with endovascular techniques only, either with stent
grafts (9.8%), coil embolization (1.1%), thrombin
injection (0.5%), or occluder devices (9.8%). Specif-
ically related to our patient, either the Amplatzer
septal occluder device or vascular plugs were
implanted in 36 patients. Of those cases, 75% had
successful immediate periprocedural results, but
follow-up was inconsistent. Finally, 5% of patients
with AAPs were treated conservatively or considered
too critically ill for any intervention, resulting in
eventual palliative care.

Natural History of AAPs
Similar to other aneurysms, AAPs have the potential

to create life-threatening conditions as a result of
progressive expansion. AAPs can lead to compression
or erosion of the surrounding structures, rupture,
bleeding, or fistula development, or they can serve as
a source of persistent infection or embolism.9,10 No
definitive factors have been identified to predict the rate
of AAP expansion or progression into a major compli-
cation. Most of the patients who declined surgical
treatment survived up to 23 months.4,11 A small
percentage of the patients with inflammatory disease
(Behçet disease) or inherited conditions (Marfan
syndrome) developed asymptomatic AAPs. These
patients are usually monitored until they develop
symptoms and eventually undergo successful surgical
correction. One of the case series reported a mean
period of 2 years for symptom development in patients
with Behçet disease.12 Conversely, CTA imaging of
aortic replacement cases involving postsurgical medi-
astinitis and AAP development exhibited regression of
the AAP at 6-month postinfection control.13 In these
cases, the authors hypothesized that a periprosthetic
hematoma initially occurred and subsequently re-
gressed without evolving into a definitive AAP or
causing any clinical problems.3

Surgical AAP Treatments
Repeat sternotomy entails the risk of rupture of the

AAP and/or cerebral embolism if the oscillating saw
used for the procedure enters the thoracic cavity.
Consequently, patients with an anteriorly located AAP
situated <2 cm from the sternum are considered high-
risk patients for chest reentry.10 Strategies to avoid
the rupture of the AAP during surgical repair include
the following: (1) extramediastinal cardiopulmonary
bypass (femorofemoral, carotid, or axillary bypass),
(2) moderate or deep hypothermia with partial or full
circulatory arrest, (3) left ventricular venting (if the
ventricle appears distended on TEE), (4) insertion and
inflation of an endoclamp balloon in the AA, (5)
balloon occlusion catheter positioned at the level of
the disrupted aortic anastomosis, and (6) securing the
proximal aortic branches.11,14

Most published surgical series are retrospective
analyses of repeat cardiac surgery, specifically rest-
ernotomy for repeat AA repair or for bypass surgery.
Hybrid procedures were performed in patients in
whom the proximal lesion was treated with conven-
tional open-heart procedure, whereas the distal
communication was repaired with a stent graft
deployment,15,16 or in whom the stent graft was
delivered through a minimal thoracotomy access via
transapical access.17

Table 1 summarizes surgical series that include 10
or more patients with AAP in their cohort. In-hospital
mortality of surgical AAP correction ranged between
6.7% and 41%,10,18-25 whereas survival rates reached
94%, 79%, and 68% at 1, 5, and 10 years post-
procedure, respectively. Predictors for complicated
surgery include active endocarditis (odds ratio [OR]
5.1), New York Heart Association class III-IV (OR 3.8),
urgent procedure, an AAP >55 mm in diameter, age
>65 years, and the duration of cardiopulmonary
bypass.6,23 Additionally, predictors for operative mor-
tality include severe systolic dysfunction (LVEF
<35%) and obesity (body mass index >30 kg/m2).23

A recurrence rate up to 12% at 10 years has been
reported, but no risk factors have been strongly
associated with recurrence.23

Endovascular AAP Repair
Stent Grafts. Stent grafts are currently designed for

the treatment of the distal arch, descending and
abdominal aortic conditions, but they are not manu-
factured for the AA. The rationale lies in the tortuous
trajectory of the AA and of the arch, as well as the
presence of the aortic branches in which a potential
exclusion of the coronary and aortic branches by the
stent grafts could be harmful. For this reason,
fenestrations in the stent may be required. The
stiffness of the endoprosthesis may also be a factor
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to consider for the further development of aortic
endoleaks.26 In this context, the treatment plan
should ensure a safe landing zone (at least a 2 cm
safety margin of healthy aorta), avoid the compromise

of important aortic branches, and match the size of
the shunt. The suggested diameter size of the stent is
approximately 10%-15% larger than the diameter of
the aorta measured on computed tomography (CT)

Table 1. Case Series of Surgical Treatments for Pseudoaneurysm of the Ascending Aorta

Study N
Age,

years – SD Prior Surgery Intervention
IHM,
%

Survival Rate, %

1 y 5 y 10 y

Razzouk
et al1

13 51 – 16 CABG, 46%
AVR/AAR, 39%
AVR/MVR, 15%

Interposition tube grafts, 70%
Patch aortoplasty or primary

repair, 30%

41 NR NR NR

Malvindi
et al4

27 64 – 15 Bentall, 37% Direct suture, 63% 16.6 83 62 NR
Others, 33% Bentall, 21%
AAR, 15% AAR, 12%
AVR, 15% ArchR, 4%

Malvindi
et al5

43 60 – 12 Bentall/MVR/CABG, 55.8% Bentall/CABG/Arch/ET, 37.2% 6.9 94 79 68
AVR/AA/CABG, 20.9% Direct suture, 32.5%
Other, 6.9 % AA/proximal ArchR, 16.2%
Arch/TAAAR, 4.6% Arch/TAAAR, 6.9%
DavidþAARþArch/ET, 4.6% AVRþAAþArchR, 2.3%
MVR/AAP repair, 4.6%
AARþArchþET, 2.3%

Debranchingþendoprosthesis,
2.3%

TAAAR, 2.3%
Di Eusanio

et al6
22 58 – 13 AVR, 45% Root procedures, 37.3% 18.2 81.6 74 44.5

AAR, 21% Root, AA and ArchR, 24.7%
Bentall, 15% ArchR, 22.4%

AAR, 15.5%
Katsumata

et al10
10 56 – 13 Dissection repair, 70% Direct suture repair, 50% 20 80 NR NR

Aortitis, 10% Root/AA homograft, 40%
No prior surgery, 10% Root/AA Dacron graft, 10%
Root abscess, 10%

Atik et al18 60 53 – 15 RR, 28% Tube graft, 77% 6.7 94 74 60
AVR/MVR, 16.3 % Repair/patch, 23%
SC/AV/ArchR, 15.3%
CABG/AVR, 6.7%
RADR, 6.7%
Other, 6.6%

Mohammadi
et al20

28 30-74a Composite valve graft, 50% Complete revision, 75% 17.2 NR NR NR
SC tube/AVR, 50% Direct suture repair, 25%

Other, 1.7%
Sullivan

et al22
31 40 – 20 CABG/AVR/MVR, 87% Repair, no details 29 NR NR NR

Congenital, 13%
Villavicencio

et al23
57 57 – 18 Root/AAR, 23% Graft replacement, 47% 7 NR 77 63

AVR, 14% Composite root, 18%
DAR, 11% Direct suture, 18%
AVR/AAR, 10% Patch repair, 18%
CABG, 4%
Arch vessel bypass, 2%
AA patch, 2%

Kirsch et al24 10 56 – 13 AVR/SC, 73.2% RR/CABG, 84% 17.9 83 73 65
SC/Arch, 14.3% RootþMVR/CABG, 9%
Bentall, 10.7% RootþArch/CABG, 7%
Other, 1.8%
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scan.27 Other investigators suggest that intravascular
ultrasound (IVUS) can overcome the limitations of the
routine static cross-sectional imaging provided by
CTA.28,29

Interventions to assist in accurate stent deploy-
ment include decreasing the cardiac output, rapid
pacing, inflation of a right atrial occlusion balloon, and
administration of adenosine or beta blockers.28 These
interventions can decrease the likelihood of stent
migration and endoleaks.30 A small number of cases
report treating AAPs and the arch with stent grafts such
as the Gore Excluder Aortic Extender, Gore-Tex TAG
(W. L. Gore and Associates), Talent thoracic endograft
(Medtronic), self-expandable SEAL thoracic flex stent
graft (S&G Biotech), Zenith TX aortoaortic endograft
(Cook Medical), or Z-type stents customized to the
patient’s anatomy.28,31-34 Successful cases of patients
with prior thoracic surgeries and stent graft exclusion
of AAPs have been documented with CTA up to 4-
month follow-up (Table 2).28,35 Other adjunctive
procedures used to avoid complications with stent
grafts placed in the AA and in the aortic arch include
prophylactic transposition or bypass graft of the neck
vessels to support brain perfusion prior to stent
deployment and stent grafts with side branches. The
latter approach has been associated with increased
risk of stroke.36-38 The technical challenges faced in
the treatment of AAPs with stent grafts include the
large size of the sheath navigating through the
tortuous diseased iliac vessels; the short-length
delivery system currently in use with access from the
femoral artery unable to reach the AA; the significant
hemodynamic forces in the AA leading to device
migration; retrograde dissection from oversizing of the
graft; and overzealous postdeployment dilatation.28

Coils. Closure of AAPs with coils as stand-alone
therapy has been reported, but coils are more
commonly used as adjunctive therapy along with

stent grafts, occluder devices, or vascular plugs.39

The indications for using coils include small AAPs with
narrow necks and saccular aneurysms with a sac
diameter greater than the neck that will enable
intraaneurysmal coil packing without risk of coil
displacement into the arterial lumen. Each coil is
introduced into the aneurysmal cavity via a micro-
catheter and is deployed by pushing the device. If the
coil is unstable or too large, it can still be retrieved.40

As such, coils can be used for any anatomic location
and their mechanical effects are not an issue.41-43

Thrombin Injections. An initial experience of
treating an AAP with thrombin injection was compli-
cated by a stroke that was rescued with abciximab
infusion.44 Another exceptional case of CT-guided
thrombin injection of an AAP was performed as a
bridge to reduce its size prior to surgical repair.45

Currently, no recommendations favor the use of
thrombin in AAP cases.

Septal Occluder Devices and Vascular Plugs. A
variety of devices have been employed for off-label
closure of AAPs: Amplatzer septal occluder device (or
its multifenestrated variant Cribriform with a shorter
connecting waist); Amplatzer persistent foramen
ovale (PFO) occluder (the connecting waist consists
of a narrow pin with less efficiency in a high pressure
flow environment); Amplatzer muscular ventricular
septal defect (mVSD) occluder with symmetrical disk
sizes and a wider midconnecting portion that provides
better anchoring; Amplatzer vascular plugs (named I-
IV) available in single or multilayered mesh lobes; and
Amplatzer duct occluder (all St. Jude Medical). In
deciding the type and size of the occluder device, the
disk located in the aorta should not interfere with any
of the coronary ostia.46 In complex adult or congenital
cases, a combination of more than one type of device
has been successfully used.47

Table 1. Continued.

Study N
Age,

years – SD Prior Surgery Intervention
IHM,
%

Survival Rate, %

1 y 5 y 10 y

Dumont25 11 52a CABG/AVR, 36% Dacron graft, 45% 18 NR NR NR
Bentall, 18% Bovine pericardial patch, 36%
Coarctation of the aorta, 18% Homograft, 9%
OHT, 18% Primary closure, 9%

aAdditional age details not provided.
AA, ascending aorta; AAP, ascending aortic pseudoaneurysm; AAR, ascending aorta replacement/repair; Arch, aortic arch; ArchR, arch
replacement/repair; AV, aortic valve; AVR, aortic valve replacement; CABG, coronary artery bypass graft; DAR, descending aorta replacement/repair;
ET, elephant trunk; IHM: in-hospital mortality; MVR, mitral valve replacement; NR, not reported; OHT, orthotopic heart transplant; RADR,
root/ascending/descending aortic replacement/repair; RR, root replacement; SC, supracoronary ascending aorta replacement; TAAAR,
thoracoabdominal aortic aneurysm replacement/repair.
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The off-label practice of using occluder devices for
AAP closure has been restricted to patients with
histories of multiple cardiac surgeries and are thus
considered unsuitable for other thoracotomy proce-
dures (Table 2).43,48-50 Of the 36 cases reported
employing Amplatzer septal occluder devices or
vascular plugs, 75% were successfully deployed with
minor residual flow postdeployment. In most of the
cases (52.7%), Amplatzer septal occluder devices
were used, including Cribriform septal occluders
(5.5%). Vascular plugs were employed in 27.7% of
the cases, mVSDs were used in 11.3% of the cases,
and only 1 case utilized a PFO occluder (2.7%). In the
largest case series, comprised of 6 patients, an
Amplatzer septal occluder device was successfully
deployed in 4 patients.50 No follow-up was reported in
this series. In a 2012 case series of 3 patients, a
follow-up of 6 months after successful deployment of
the device was reported.43

DISCUSSION
The important findings of this systematic review

are as follows: (1) AAPs are almost always related to
history of aortic surgery or history of a procedure that

needed cannulation of the AA, (2) surgical repair of
AAPs remains the standard treatment, and (3)
endovascular therapies for AAPs are limited to high-
risk surgical patients; consequently, limited experi-
ence has been reported.

We described the endovascular treatment of a
highly symptomatic patient with an expanding AAP
who was considered a nonoperative candidate. The
present case was not suitable for stent grafts given
the proximity of the AAP to the saphenous vein graft to
the RCA. The size of the AAP neck was also too large
to employ coils. The fact that the 3-month imaging
follow-up exhibited a thrombosed AAP was an
encouraging indication of progression toward defini-
tive AAP closure.

However, some cases report failure of the device
to maintain its position over time. In these cases, the
occluder device either prolapsed into the AAP cavity
allowing expansion,51 migrated from the initial deploy-
ment location, or embolized to other organs after a
year. Consequently, the Amplatzer septal occluder
device was captured with a goose snare and followed
by open surgical repair of the AAP. The authors
hypothesized that the device was not properly

Table 2. Case Series of Endovascular Treatment for Pseudoaneurysm of the Ascending Aorta

Study N
Age,

years – SD Prior Surgery Intervention
IHM,
%

Survival Rate,
%

Stent Graft

Gray et al28 2 67a AAR/AVR/MVR 45 mm long, 32 mm wide Gore
excluder aortic extension graft

0 NR

Joyce et al35 3 54 – 14 Lung transplant � 28.5 3 33 mm AA stent-graft
proximal extender (Gore)

0 100

� 28 3 54 mm TX2 thoracic stent-
graft (Cook) and 28 3 33 mm AA
stent-graft proximal extender

� 36 3 64 mm TX2 thoracic stent-
graft (Cook)

Amplatzer Septal Occluder Device

Kumar et al43 3 65a Bentall – CABG, 66% 10 mm septal occluders, 66% 0 NR
AAR graft, 33% 14 mm vascular plug II, 33%

Kanani et al48 3 66 – 14 CABG, 66% 6, 18, 19 mm septal occluder, 100% 0 NR
Sternal reconstruction, 33%

Hussain et al50 6 72 – 10 AVR/AAR, 33% 18, 26 mm septal occluders, 50% 17 NR
None, 33%
Arch and DAR, 17%

Unsuccessful/Converted to open
heart surgery, 33%

MVR, 17% 35 mm Cribriform septal occluder,
17%

aAdditional age details not provided.
AA, ascending aorta; AAR, ascending aortic repair/replacement; Arch, aortic arch; AVR, aortic valve replacement; CABG, coronary artery bypass graft;
DAR, descending aortic valve replacement; IHM, in-hospital mortality; MVR, mitral valve replacement; NR, not reported.
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oversized at deployment or an appropriate firm rim of
tissue to anchor the device was absent.16,46,49,51,52 In
other cases with evidence of persistent shunt or
recurrence of a partially thrombosed AAP, an addi-
tional septal occluder device was placed a year after
the index procedure.50 In successful cases, the
devices were oversized by 2-4 mm at deployment.46

Imaging guidance in sizing the neck of the AAP is
crucial. Hence, IVUS has been used to assist in the
deployment of occluders to precisely define the
diameter of the AAP neck and appropriately select
the device size.50,53 In cases of device malposition,
concerning features include persistence of residual
shunting into the AAP more than 6 weeks after
deployment or continued expansion of the AAP for
more than 2 weeks postprocedure.54

Multimodality imaging for surveillance follow-up of
asymptomatic patients after aortic repair is currently
done in the postoperative period within 3 months and
yearly thereafter.3 Specifically, with surgeries after
Dacron graft (Gelseal) replacement, a patient series
reported a 3.2% diameter expansion per year.55 In
cases of endovascular repair of the aorta with stent
grafts, some case series recommend imaging follow-
up at 30 days, 6 months, and yearly after the repair.
However, repeated imaging follow-up remains con-
troversial because of the amount of radiation expo-
sure, the use of intravenous contrast that can worsen
kidney function, and the cost of imaging studies.56

In summary, catheter-based procedures for cor-
recting AAPs have been regarded as palliative
interventions in high-risk surgical patients. Surgical
techniques remain the gold standard given the longer
period of experience. Despite the opinions of some
authors that transcatheter therapies should be rele-
gated to very high-risk patients, we consider endo-
vascular therapies for the treatment of AAPs to be an
evolving field that will find a niche in the contemporary
practice with the training of experienced operators
and the compilation of solid survival data.57

CONCLUSION
Because of the paucity of long-term survival data,

percutaneous therapies to correct AAPs are not
generally recommended as a primary therapy. Surgi-
cal patch aortotomy or graft interpositions have
significant data on survival benefit and continue to
represent the data-driven recommendations. Future
long-term multicenter data involving transcatheter
procedures will provide the essential outcomes to
compare with the current gold standard therapy.
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